A tissue culture (TC)-fluorescent antibody (FA) (2, 4-7, 9, 10, 12, 13, 16, 18) Serum neutralization tests. Sera from foxes and hamsters obtained for other experimental studies were utilized in serum neutralization (SN) tests. Additional animal and all human sera were supplied by the Center for Disease Control, Atlanta, Ga. All sera were stored at -40 C and inactivated at 56 C for 30 min prior to testing.
Although primary cultures and established cell lines of non-nervous tissue have been used for rabies virus propagation with varying degrees of success (2, 4-7, 9, 10, 12, 13, 16, 18) , intracerebral inoculation of young adult mice with serum-virus mixtures has remained the accepted method of determining serum-neutralizing antibody titers (17) . This paper describes a tissue culture method for measuring rabies serum antibody utilizing Serum neutralization tests. Sera from foxes and hamsters obtained for other experimental studies were utilized in serum neutralization (SN) tests. Additional animal and all human sera were supplied by the Center for Disease Control, Atlanta, Ga. All sera were stored at -40 C and inactivated at 56 C for 30 min prior to testing.
The standard SN test (12) employed 70 to 100 mouse median lethal doses of standard rabies challenge virus and fivefold serum dilutions with TC medium as diluent. The test was performed with eight ranidomized male 10-to 12-g NYLAR mice per dilution. End points were determined by the method of Reed and Muench (14) .
The tissue culture SN tests were performed with the same serum dilutions as were used in the mouse SN tests. From box titrations of hyperimmune antirabies serum of known mouse SN titer against tenfold dilutions of reconstituted ERA vaccine in tissue culture, the optimal challenge dose was determined to be a virus dilution of 10-1 (101-7 -1025 MICLD5o/0.02
The dilutions of test sera were incubated at room temperature for 30 min with the constant virus challenge. After removal of the growth medium by suction, the BHK-21 cells were inoculated with 0.05 ml of each serum-virus dilution per chamber. The chambers were then filled with 0.5 ml of maintenance medium. A repeated mouse SN test gave results within the original fivefold dilution in all but two sera, although the calculated titers varied between tests. The two exceptions each decreased one fivefold dilution from the results of the first test. DISCUSSION After methods utilizing other virus-cell culture systems were studied, the ERA strain in BHK-21 cells was selected for determining rabies SN titers. A Flury high egg passage (HEP) strain of rabies virus (11, 15) provided by T. J. Wiktor, Wistar Institute, Philadelphia, Pa., was inoculated into BHK-21 and African green monkey (Vero) cells (19) . This virus strain, received with a NYLAR suckling MICLD50 titer of 104-l/0.02 ml, infected both cell culture systems as demonstrated by the FAT, but a titer greater than 102.5 MICLD50 per 0.02 ml in three TC passages was not achieved, nor was any cytopathic effect (CPE) produced. However, after a single intracerebral suckling mouse passage of the HEP strain, CPE was produced in 7 to 9 days in Vero cells. However, the need for a high virus challenge (103 MICLD50/0.02 ml) to obtain consistent CPE makes this virus strain less sensitive for a SN test.
The primary criterion for the selection of this system for the TC-FA procedure was the extensive fluorescence observed with ERA in BHK-21 cells.
Although the serum-virus neutralization test in mice has been the method of choice for determining rabies antibody titer in serum, the extensive care and facilities needed for the animals, as well as the length of time required for completion of the test, make the method less desirable. In comparison, the TC-FA procedure, although requiring TC facilities and a fluorescent microscope, takes only 5 days to complete.
The correlation of results by the TC-FA method with those of the mouse SN test, although a different virus and challenge dose are used, suggests its applicability in rabies research. The reproducibility of the test with serum titers ranging from j4 to 115, 6 2 5 is a further indication of the reliability of the TC-FA procedure.
Determination of the end-point titer in the TC-FA method, using only one chamber serumvirus mixture, depends on the serum dilutions selected, whereas end-point titers in the mouse SN test are mathematically calculated between dilutions. 
